HRON, J., MACÁK, T., JINDROVÁ, A.: Evaluation of economic effi ciency of process improvement in food packaging. Acta univ. agric. et silvic. Mendel. Brun., 2012, LX, No. 4, pp. 115-120 In general, we make gains in process by the three fundamental ways. First, we defi ne or redefi ne our process in a strategic sense. Second, once defi ned or redefi ned, we commence process operations and use process control methods to target and stabilize our process. Third, we use process improvement methods, as described in this paper, along with process control to fully exploit our process management and/or technology. Process improvement is focused primarily in our subprocesses and sub-subprocesses. Process leverage is the key to process improvement initiatives. This means that small improvements of the basic manufacturing operations can have (with the assumption of mass repetition of the operation) a big impact on the functioning of the whole production unit. The complexity within even small organizations, in people, products, and processes, creates signifi cant challenges in eff ectively and effi ciently using these initiatives tools. In this paper we are going to place process purposes in the foreground and initiatives and tools in the background as facilitator to help accomplish process purpose. Initiatives and tools are not the ends we are seeking; result/ outcomes in physical, economics, timeliness, and customer service performance matter. In the paper process boundaries (in a generic sense) are set by our process purpose and our process defi nition. Process improvement is initiated within our existing process boundaries. For example, in a fast-food restaurant, if we defi ne our cooking process around a frying technology, then we provide process improvements within our frying technology. On the other hand, if we are considering changing to a broiling technology, then we are likely faced with extensive change, impacting our external customers, and a process redefi nition may be required. The result / aim of the paper are based on the example of the process improving of a food packaging quality. Specifi cally, the integration of two approaches: statistical process control (SPC) and quality control based on stochastic principle. Both approaches are represented in the quality control of food packaging. Based on the obtained data set of weld strength packaging fi lms (in units of MPa) was tested by the statistical hypothesis that innovation in the implementation of the weld has a positive impact on the quality of the fi nished weld. From basic data analysis, which focused on the assessment of normality in the distribution of values of the parameter using the Shapiro-Wilkes test it can be seen (on Figure) that the values of A or B (is not part of the fi gure) welds have not a normal distribution. For the purpose of the statistical hypothesis testing Wilcoxon's test was used, which is similar to the nonparametric t-test used for dependent samples.
While various factors (e.g., packaging, type of scanner, operator interaction) infl uence the ability to scan barcodes quickly and accurately, barcode print quality is most important. A special piece of equipment called a barcode verifi er is used to check barcodes. The verifi er takes nine precise quality measurements that cover various aspects of barcode print quality. The overall quality is expressed in either a numerical or a letter grade ranging from zero (F) to 4.0 (A). The higher the grade, the more likely that the symbol will scan successfully. GS1 standards set minimum quality measurements for each type of symbology and application. For example, UPC-A symbols (the most common barcode scanned at retail checkout) requires a minimum passing grade of 1.5 or a C.
The purposes of packaging and package labels
Packaging and package labeling have several objectives:
• Physical protection -The objects enclosed in the package may require protection from, among other things, shock, vibration, compression, temperature (Brighan, 2006) 
MATERIALS AND METHODS
Statistical hypothesis means an assumption about the parameters or the shape of the analysis of the statistical distribution of characters in the population. On the basis of random selection, acquired from the examined population is examined, whether identifi ed by the statistical hypothesis is true or not. Statistical hypothesis being tested is called the null hypothesis H 0 and call her. We build an alternative hypothesis H 1 building hypothesis H 0 , which denies the validity of the null hypothesis H 0 (Seger, 1995) . Statistical hypotheses can be tested for using two sets of tests: parametric and nonparametric. Parametric tests are based on certain assumptions about the nature of the distribution (normality distribution) random variables studied. For a number of characters is violated normality distribution, it is appropriate to verify the validity of this assumption, the appropriate test (e.g. Shapiro-Wilkes-test). Nonparametric tests are used to verify hypotheses concerning the claims of the law division of the population (without knowledge of its parameters). These tests do not meet any or almost no assumptions about the nature of the distribution of studied variables. Usually only requires the distribution of random variables examined were continuous type (Seger, 1995) .
For the analysis the statistical so ware Statistica, version 8 was used, which was chosen for testing on the signifi cance level  = 0.05.
RESULTS
Based on the obtained data set of weld strength packaging fi lms (in units of MPa) was tested by the statistical hypothesis that innovation in the implementation of the weld has a positive impact on the quality of the fi nished weld. From basic data analysis, which focused on the assessment of normality in the distribution of values of the parameter using the Shapiro-Wilkes test it can be seen (on Figure) that the values of A or B (is not part of the fi gure) welds have not a normal distribution. For the purpose of the statistical hypothesis testing Wilcoxon's test was used, which is similar to the nonparametric t-test used for dependent samples.
The results of the test given in Table II show that the type of weld made provides no statistically signifi cant diff erence (p = 0.13615). Innovations in the implementation of the welding process do not aff ect its strength.
Economic Evaluation of investment into production technology innovation
Net Present Value Method is based on discounting, i. e. on the re-count of cash fl ows from various periods to the same period from the point of view of time (usually to the year of the investment outset), (Tsao, 2011) . The calculation is realized by means of interest rates (discount rates). Net Present Value expresses the diff erence between the present value of yearly revenues fl owing from investment and source expenses for investment.
In general, Net Present Value (NPV) is determined according to the following relation: ... (1 ) (1 ) (1 )
where is: r ........Interest Rate, CF t ...Cash Flows in time periods, in years t (t = 1 to n) Investment projects, whose Net Present Value (NPV) is bigger or equal to 0, are acceptable from the point of view of economic profi t.
DISCUSSION
We cannot remain in old structures and formalized methodologies rigidly during changing external environment, so as in management, technology, etc. In a rapidly changing outer environment, it is not possible to rigidly persist on obsolete proven structures and formalized methodologies, whether it is the way of management, manufacturing, product assembly etc. Only those enterprises that are ready and able, if need be, to accept innovation processes at the right time and immediately realize them, have the chance to survive and develop themselves successfully in the conditions of turbulent changes of ambient factors. Innovation processes are not the exclusive domain of an entrepreneurial sphere. It is not possible to realize every innovation because the sources of the organization are limited. That is why it is important fi rst of all to verify the purposefulness of innovation for instance by means of statistical testing if another production technology represents the signifi cant improvement of a qualitative feature of production. Furthermore, it is proper to verify if the qualitative feature, which we have improved, represents the factor to which potential customers sensitively react (by means of market research). If we verify the purposefulness of innovation in this way, it is necessary to verify its economic eff ectiveness; for instance by means of the application of a proper method for investment into innovation evaluation. 
SUMMARY
The complexity within even small organizations, in people, products, and processes, creates signifi cant challenges in eff ectively and effi ciently using these initiatives tools. In this paper we have tried to place process purposes in the foreground and initiatives and tools in the background as facilitator to help accomplish process purpose. The aim of the paper was based on the example of the process improving of a food packaging quality. Based on the obtained data set of weld strength packaging fi lms (in units of MPa) was tested by the statistical hypothesis that innovation in the implementation of the weld has a positive impact on the quality of the fi nished weld. From basic data analysis, which focused on the assessment of normality in the distribution of values of the parameter using the Shapiro-Wilkes. For the purpose of the statistical hypothesis testing Wilcoxon's test was used, which is similar to the nonparametric t-test used for dependent samples. The results of the test given in Tab. II show that the type of weld made provides no statistically signifi cant diff erence (p = 0.13615). Innovations in the implementation of the welding process do not aff ect its strength. If in a statistical test another technology in the realization of the seam was proved to be purposeful (i. e. signifi cant increase of the seam fi rmness would occur), we would reach a decision-making problem. This quite frequent decision-making problem is based on the consideration whether technically signifi cant improvement of a product will be economically eff ective. Net Present Value Method of Investments is relevant to a conventional way of judging economic effi ciency of the investment. Net Present Value is based on discounting, i. e. on the re-count of cash fl ows from various periods to the same period from the point of view of time (usually to the year of the investment outset).
